introduction Lung cancer has been the main cause of death from cancer among men for many decades in Lithuania. Every year more than 1300 patients in Lithuania die of lung cancer (1) .
Many studies have proved an association between smoking intensity, duration, and age at the beginning of smoking and lung cancer risk. The relationship between smoking and lung cancer varies by histological type: a stronger association was observed between smoking and squamous cell or small cell carcinoma and weaker between smoking and adenocarcinoma (2-4). Changes in the incidence of different forms of lung cancer have been related to changes in the quality of cigarettes, in particular to the increasing consumption of filter cigarettes. Due to effective tobacco control programs in West European countries and the United States, the prevalence of cigarette smoking among men has declined since the 1960s, and as a result, lung cancer rates decreased 1-2 decades later (4) (5) (6) (7) (8) . In Central and East European countries, the prevalence of smoking has increased, and lung cancer rates among men peaked around 1990-1995 (4, 9) . Tobacco consumption among women and consequently lung cancer incidence and mortality in many West European countries, Poland, the Czech Republic, and the United States have substantially increased; in some countries, it became the main cause of death from cancer among women. Recently, lung cancer rates among women have leveled out or have begun to decline in younger age groups (5, 6, 8, 10) . The incidence of lung adenocarcinoma has increased in Europe, the United States, and Japan among men and women; it is the most common form of lung cancer among women, and in some countries, among men (9, 11). Declining incidence rates for squamous and small cell carcinoma among men were reported in Europe, the United States, and Japan.
In Lithuania, lung cancer incidence rates among men have decreased since 1993; however, they remain among the highest in Europe (5, (12) (13) (14) . Among women, lung cancer incidence rates have been constant since around 1978, and they are the lowest in Europe (5, 14) . Trends in lung cancer incidence by histological type in Lithuania have never been reported.
The aim of this study was to investigate the time trends in lung cancer incidence by histological type in Lithuania during the period from 1996 to 2005. As around 85% of all lung cancer cases among men and about 70% among women are caused by smoking, changes in lung cancer incidence are closely related to the prevalence of tobacco consumption in the population a few decades ago. Therefore, trends in incidence were analyzed in relation to tobacco smoking.
Material and Methods
Incidence data from malignant neoplasms of the trachea, bronchus, and lung (ICD-10 C33 and C34, ICD-9 rubric 162 until 1998) were obtained from the Lithuanian Cancer Registry database. Population data by age, sex, and year were obtained from the Department of Statistics of the Government of the Republic of Lithuania. Age-standardized incidence rates were calculated for all age groups combined for men and women separately for twoyear periods: 1996-1997, 1998-1999, 2000-2001, 2002-2003, and 2004-2005 . Since the occurrence of lung cancer is rare in the youngest age groups, both male and female, and diagnoses of the disease are less reliable for those aged more than 79 years, the following age groups were formed for the calculation of age-specific incidence rates: 30-49, 50-59, 60-69, and 70-79.
The World Standard Population was used for age adjustment. Because of the availability of reliable data on tumor histological type, time trends for the period 1996-2005 were evaluated. An annual percentage change (APC) and 95% confidence intervals (95% CI) were calculated for each age group by gender and histological type using a standard loglinear model. The period was too short to use ageperiod-cohort data analysis.
The incidence rates of the following most common lung cancer cell types were studied: squamous cell carcinoma ( Data on the prevalence of tobacco smoking in Lithuania were obtained from various published sources, including data for the latest years up to 2007, as it may be of importance for predicting the future trends in lung cancer incidence.
Results
The total number of lung cancer cases during the 10-year period was 13 639 among men and 2516 among women. The number of cancer cases, agespecific and annual age-standardized incidence rates during the period from 1996 to 2005 is shown in Table. Among men, lung cancer incidence for all histological types combined decreased consistently by 3.7% every two years (95% CI, -6.4% to -1.1%). The incidence rate declined statistically significantly in two age groups among men: the 50-59-year-old group showed a 6.6% decline every two years (95% CI, -11.4% to -1.8%), whereas the 60-69-year- Number of cases in parentheses unless otherwise indicated. ASR, age-standardized incidence rate per 100 000 population (World Standard Population). APC, annual percentage change. old group showed a 3.8% decline every two years (95% CI, -6.9% to -0.7%). The incidence increased among men aged 30-49 years until 2000-2001 and thereafter declined. Fig. 1 shows the lung cancer incidence rates by histological type for men. Squamous cell carcinoma was the most common type of lung cancer among men after the exclusion of morphologically unspecified lung cancers. The age-adjusted rates among men peaked at 25 per 100 000 in 1998-1999 and thereafter decreased. The lung cancer rates for adenocarcinoma increased from 5.6 per 100 000 to around 7 per 100 000 in 2002-2003 and afterward did not change. The rates for small cell carcinoma displayed a similar pattern, increasing from 4.9 to 7.3 per 100 000. The incidence of other cancers did not change substantially. There was a large proportion (34%) of unspecified lung cancers; their incidence declined from 29.0 per 100 000 in 1996-1997 to 18.9 per 100 000 in 2000-2001 and thereafter remained constant. Fig. 2 shows age-specific rates for lung can- 
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Other + morphologically unspecified cer by histological type in men. The incidence for squamous cell carcinoma in the age groups below 70 years peaked in 1998-1999 and afterward decreased constantly. In the oldest age group (70-79 years), the rates began to decline later. The rates for adenocarcinoma increased until 2002-2003, then remained constant, except for the 30-49-year-old group, for which an increase until 2000-2001 and thereafter a decrease were observed. The incidence of small cell carcinoma displayed a similar pattern to that of adenocarcinoma. The incidence rates for other and unspecified cancers decreased for each age group. Lung cancer incidence rates for all histological types combined were stable at around 6.7 per 100 000 among women during the period from 1996 to 2005 (Table) . There was a statistically significant increase of 13.5% (95% CI, 1.1% to 25.9%) among 50-59-year-old women. The age-specific rates among the 60-69-and 70-79-year-old groups displayed a statistically insignificant decline. Incidence rates did not change markedly among 30-49-yearold women.
Among women, adenocarcinoma was the most common histological type after excluding morphologically unspecified lung cancers (Fig. 3) . Adenocarcinoma incidence rates increased to 1.9 per 100 000 until 2002-2003 and thereafter did not change. Incidence rates of squamous cell carcinoma in women were stable at around 1.1 per 100 000. A statistically significant increase in the rates of small cell carcinoma from 0.4 per 100 000 to 0.8 per 100 000 by 21.5% every two years (95% CI, 11.6% to 31.4%) was observed. The total incidence rates of other lung cancer types in women did not change substantially. The proportion of unspecified lung can- cers (40%) was higher among women than men; the rates showed a decline from 3.1 per 100 000 during 1996-1997 to 2.3 per 100 000 during 2004-2005. Fig. 4 shows age-specific incidence rates for lung cancer by histological type for women. A slight increase in adenocarcinoma incidence was observed among the 50-59-, 60-69-, and 70-79-year-old groups, and relatively stable rates were documented in the 30-49-year-old group. The incidence rates for small cell carcinoma displayed a similar pattern. Relatively stable age-specific incidence rates were observed for squamous cell carcinoma in all age groups, except the 60-69-year-old group, where the incidence peaked at 7.6 per 100 000 in 1998-1999 and thereafter declined. The other and unspecified lung cancer incidence rates fell among women aged ≥60 years, whereas the rates in the 50-59-year old group increased slightly.
There are limited data on tobacco consumption before the 1980s. It is known that the prevalence of smoking was high (40%-50%) (15) . The results of several studies indicate that the smoking prevalence fluctuated among men in Lithuania during the period 1983-2006: around 38% of men smoked regularly in 1983 and 43% in 2006 (Fig. 5) . There was an increase in the percentage of smokers among men in the 1990s; it peaked at 51.5% in 2000 (1, (16) (17) (18) (19) (20) 21) . The percentage of regular smokers among women increased significantly, more than tripling from 4.1% in 1982 to 15.8% in 2000. Smoking prevalence is high among the younger population, particularly the rural population. Tobacco use among 25-34-year-old rural men was 48.9%, 55.6%, and 51.5% in 1987, 1999, and 2007, respectively, whereas among 25-34-year-old women it was 5.8%, 11.7%, and 33.3% respectively (18) (19) (20) 22) . There was a significant change from smoking nonfilter cigarettes to filter cigarettes among men and women: 48.9% of male smokers and 13.1% of female smokers reported smoking nonfilter cigarettes in 1994. Only 8.9% of male smokers and 1.4% of female smokers smoked nonfilter cigarettes in 2006 (16, 18) .
Discussion
There was a significant decrease in the overall lung cancer incidence rates among men in Lithuania during 1996-2005. Squamous cell carcinoma was the most common histological type of lung cancer. Decreasing incidence rates for squamous cell carcinoma among men have been observed since 1998-1999. The incidence rates for adenocarcinoma have increased. Similarly, there was an increase in the incidence rates for small cell carcinoma.
Among women, stable overall lung cancer rates and a statistically significant increase in lung cancer rates among the 50-59-year-old group were ob- served. Adenocarcinoma was the most common type of lung cancer among women in Lithuania. Increasing rates in adenocarcinoma and small cell carcinoma were observed, whereas the incidence of squamous cell carcinoma remained relatively constant.
A decreasing trend in overall lung cancer and squamous cell carcinoma incidence rates and an increasing trend in adenocarcinoma incidence rates among men in Lithuania are in agreement with changes reported in other studies, although in Lithuania the leveling off of lung cancer rates in men began later (7, 8, 23, 24) . The declining trends in lung cancer incidence were not parallel with smoking prevalence, which remained high among men. It has been previously suggested that decreasing rates for squamous cell carcinoma and increasing for adenocarcinoma might be the result of switching from nonfilter to filter cigarettes (which were not avail- (7). Filter cigarettes block the passage of bigger particles of smoke, which lodge in the major bronchi and cause squamous cell carcinoma; however, they allow the passage of small particles, which reach the small airways and cause adenocarcinoma. Due to the extremely high tar content of cigarettes in Lithuania, very high risks were found in comparison with other European countries in the 1980s: the relative risk associated with smoking was 21.2 for smokers and 14.0 for ex-smokers (15) . Reductions in tar content could be another explanation for the declining squamous cell carcinoma incidence rates in the present study. However, the increasing tobacco consumption among men suggests that a reversal of the currently declining trends in lung cancer incidence among men may be expected.
The increasing rates of adenocarcinoma among women in Lithuania display a similar pattern to those in many European countries and Japan (7, 10, 25) . The comparatively low and stable overall lung cancer incidence rates among Lithuanian women contrast with a rapid increase in rates observed over the last few decades in many European countries, the United States, and Japan (8, 11, 26) . Tobacco use among Lithuanian women, particularly the young, has increased, although they smoke less in comparison with women in many European countries, where around 30% of women are smokers (27) . The unusual increase in lung cancer incidence among women aged 50-59 years in Lithuania is similar to that documented among women in Belgium. This indicates the need for smoking cessation interventions specifically aimed at middle-aged women (6) . The long period of time between the onset of smoking and the occurrence of lung cancer may be the reason for the low and stable lung cancer incidence rates -it is likely that women in Lithuania are still in the early phase of an epidemic. An increasing incidence of lung cancer may be predicted in the near future (5-10 years) if the current unfavorable smoking pattern among women continues. Risk factors other than smoking, including hormonal and infectious factors, were related to the increased risk of lung cancer; however, their effect on trends in lung cancer incidence remains to be elucidated (28, 29) .
The present study has several weaknesses. The analysis of trends by histological type is limited by the small number of cancer cases, and particularly by the high proportion of morphologically unspecified lung cancers. This could obscure the time trends, particularly when the proportion of cases with missing information on histological type declined over time. Changes in classification, improvements in diagnostic techniques, and increasing numbers of tumors that have been morphologically specified may explain some increase in adenocarcinoma incidence; however, to what extent, it remains unknown (23) . An increase in the incidence of adenocarcinoma in Lithuania is similar to patterns observed in many countries, which is unlikely to be only due to diagnostic advances and suggest real changes in rates (4, 7, 11, 23) . Further studies are needed to investigate the reasons for the observed trends.
Conclusions
Overall lung cancer incidence rates decreased among men and were stable among women in Lithuania during 1996-2005. Squamous cell carcinoma and adenocarcinoma were the most common types of lung cancer among men and women, respectively. Squamous cell carcinoma incidence rates decreased among men, whereas the incidence rates for adenocarcinoma increased. Among women, the incidence rates for adenocarcinoma increased, and the rates of squamous cell carcinoma remained relatively stable. The decreasing squamous cell carcinoma rates among men and increasing adenocarcinoma rates among men and women are similar to those reported in other European countries and may be due to a shift from nonfilter type cigarettes to filter type. The available data indicate that the tobacco control measures in Lithuania did not result in significant reductions in tobacco use. Therefore, a reversal of the currently declining trend in lung cancer incidence among men and increasing rates of lung cancer among women may be expected if current smoking trends continue. In order to avert these, effective smoking prevention programs and cessation interventions are essential in Lithuania, particularly among men and young and middleaged women.
